S
ince 1970, the outcomes of preterm infants (very low birth weight and extremely low birth weight) have been analysed and assessed in epidemiological, survival, [1] [2] [3] and outcome studies. The last group includes follow up studies that take into account the gravity of perinatal problems and address the quality of survival according to various dimensions: (a) neurodevelopmental aspects, 4 (b) cognitive development, 5 6 (c) social competence, 7 (d) socioemotional development, 8 9 and (d) behavioural problems. 10 Several studies suggest that the outcomes of preterm infants are modulated by factors such as child temperament, 11 parental attitudes, 12 and socioeconomic variables. [13] [14] [15] The long term effects of prematurity (at 4 and 8 years of age) on behaviour problems, for instance, have been found to be mediated by variables such as infant characteristics, the mother-child relationship, and family environment. 16 17 The issue of parental variables is rather complex, as these variables may simultaneously be affected by premature birth and affect the premature child's outcomes. Indeed, several parental variables have primarily been considered as consequences of premature birth: (a) parental self esteem and anxiety 18 19 ; (b) parental caregiving and interactions 20 ; (c) parental representations 21 ; (d) post-traumatic stress disorder (PTSD). 22 It can be assumed that parental reactions to the experience of prematurity may in turn mediate the implications of premature birth.
To support the notion of such mediating effects, it would be required firstly to evidence parental reactions, and secondly to confirm their implications with respect to some of the children's outcomes, independently of the effects of the premature birth itself.
In early childhood, sleeping and eating functions are critical issues because they demonstrate the infant's ability to adjust to biological and social rhythms. Sleeping problems have been related to prematurity 23 ; however, the relation has not proved to be completely consistent. 24 Eating problems have also been related to prematurity, 25 yet the relation does not seem to be universal. 26 We hypothesised that sleeping and eating problems depend not only on the gravity of prematurity but also on parental reactions to the premature birth, especially posttraumatic reactions.
We therefore conducted a study with premature and full term infants. Perinatal risks were assessed during the stay in the neonatal intensive care unit for premature infants and in the maternity ward for full term infants. In a follow up at 18 months (corrected age), parents were interviewed about their children's behaviour problems, and the presence of posttraumatic reactions was retrospectively assessed.
METHODS

Instruments
The perinatal risk inventory 27 is an 18 item inventory used to describe the gravity of perinatal problems and the severity of survival risks, on the basis of perinatal factors such as the Apgar index, gestational age, weight, head growth, electroencephalogram, ultrasonogram, and ventilation. Because this index is highly correlated with the duration of hospital stay and intensive care procedures, it provides a gross indication of The perinatal PTSD questionnaire (PPQ) 22 is a 14 item instrument, especially designed for parents of high risk infants, to assess the presence of traumatic memories about birth. Items relate to invasive memories ("did you have any sudden feelings as though your baby's birth was happening again?"), avoidance ("did you try to avoid thinking about childbirth or your baby's hospital stay?"), and more general post-traumatic symptoms ("did you feel more jumpy?"). Questions are retrospective; parents (mother or father) are asked to respond about symptoms that appeared since the birth, and which lasted more than one month. The posttraumatic reaction index corresponds to the sum of positive responses. The validation study conducted by the authors of this instrument showed a high correlation between the PPQ score and other well known PTSD measures such as the impact of event scale. 28 We used a clinical cut off point (six or more positive responses on 14 items) to separate mild and severe post-traumatic reactions. (A clinical cut off point has been determined in the validation study of the French version of the PPQ, carried out on 158 subjects. 29 With this cut off point (six or more positive responses on 14 items), the PPQ gave a sensitivity coefficient of 89% and a specificity coefficient of 87%, when compared with the PTSD criteria of Hansenne et al 30 -that is, 42 points on the impact of event scale-itself based on the Diagnostic and statistical manual of mental disorders (DSM) criteria. 31 Note that Hansenne et al used DSM III-R criteria; however, they do not differ significantly from the DSM IV criteria.)
The symptom check list 32 is a 30 minute semistructured interview with the mother and/or the father, aimed at exploring the parent's perception of his/her child's present health and behaviour problems. This instrument has a seven factor structure: sleeping problems, eating problems, opposition, rituals, withdrawal, aggressiveness, and skin problems. The present study focuses on sleeping and eating problems only. Five items refer to sleeping problems: trouble going to sleep (frequency); night waking (frequency and number per night); time needed to go back to sleep; evaluation of the overall consequences of these problems on the parent-child relation. Five items also refer to eating problems: quantitatively inadequate ingestion; refusal to eat (frequency); appreciation of the meal as a negative experience; vomiting (frequency); evaluation of the overall consequence of these problems on parent-child relationship. The items are coded by the interviewer on 1 to 5 point Likert scales and provide indices of sleeping and eating problems, corresponding to the total of items responded to positively. The internal consistency of these scales is satisfactory (α = 0.80 for sleeping problems and 0.73 for eating problems).
The socioeconomic status was coded according to three levels, taking into account both education and professional status (level 1 corresponds to no training and/or a position of employee, level 2 to specialised training and/or a specialised position, and level 3 to high level education and/or private practice in a profession); education and professional status were coded separately, and each parent was coded separately; scores were then averaged.
A paediatric examination includes the Griffiths developmental quotient 33 and a neurodevelopmental assessment. 34 35 The examination covers the presence of neurological abnormalities, and includes an evaluation of psychomotor problems and the visual and auditory systems. The relations between eating or sleeping problems and socioeconomic status, sex, or later medical complications were evaluated using r correlation coefficients and t tests. Mean scores of children's behaviour problems and parents' posttraumatic reactions were compared (control, low risk and high risk), using analysis of variance. To test models including perinatal risks, post-traumatic reactions, and behaviour problems, we computed partial correlation coefficients.
Population and procedure
All preterm infants (< 33 gestation weeks) admitted to the neonatal intensive care unit of the Lausanne University Hospital over a 12 month period (January to December 1998) were considered for inclusion in the study. There were 113 surviving preterm infants (survival rate 91%). Exclusion criteria were: infant malformation, chromosome abnormality, and fetopathy; parental psychiatric illness and/or drug abuse, and difficulty in speaking French. Twenty were excluded. Seventy three of the families contacted (78%) agreed to participate. Three subjects were later excluded because they developed neurodevelopmental complications (cerebral palsy, deafness, serious visual impairment). Four subjects (6%) dropped out between 0 and 18 months. Dropouts and subjects who declined to participate did not differ from participants on perinatal risk inventory scores (t(103) = 0.52, p = 0.59). There were five cases of multiple birth; only one child (randomly selected) was kept for the study; seven children were then removed. Nine families had missing data (PPQ or symptom check list). Analyses could therefore be performed on 50 families with an 18 month old premature infant without neurodevelopmental complications. Control subjects were recruited from the maternity ward of the same hospital, during the three to four day hospital stay of the mother and newborn. Exclusion criteria were: problems during pregnancy or delivery; somatic abnormalities; psychiatric problems in parents; language difficulties. The acceptance rate was 38%. The drop out rate between 0 and 18 months was 11%. Analyses could therefore be performed on 25 families. Table 1 gives the sample characteristics.
The follow up visit took place when the children were 18 months of corrected age (mean (SD) age 18.3 (0.6) months); mothers (when possible with fathers) responded to the symptom check list interview and filled in the PPQ. Only 65 fathers responded to the PPQ. The child's neurodevelopmental assessment as well as an anamnestic interview were conducted during that visit.
The procedures were approved by the ethics committee for clinical research at Lausanne University Medical School.
RESULTS
Sleeping or eating problems in relation to socioeconomic status and sex In spite of socioeconomic differences between the three groups, there were no significant correlation coefficients between sleeping or eating problems and the family's socioeconomic status (r = −0.10, p = 0.38; r = −0.04, p = 0.71). There were no relations between sex and sleeping or eating problems (t(73) = 0.60, p = 0.55; t(73) = 1.61, p = 0.11).
Sleeping or eating problems in relation to medical complications Apart from one child with visual problems, the paediatric examination found no other neurodevelopmental complications at 18 months. Twelve premature and four full term children had to be readmitted to hospital for various medical complications. We compared sleeping and eating problems of children according to whether they had been readmitted or not. The t tests showed no significant differences (t(73) = 0.44, p = 0.65; t(73) = 0.17, p = 0.86). Therefore the presence of sleeping or eating problems can be considered as having no association with medical complications.
Perinatal risks and sleeping or eating problems
About two thirds of premature subjects were reported to have no problems (five responses rated 1) or only one slight problem (one response rated 2), on either sleeping or eating problem scales. Sleeping and eating problems proved to be independent (r = −0.12). In order to increase the sensibility of the problem scales, we aggregated the two indices, specifying the presence of one or both kinds of problems. Table 2 presents sleeping and eating problems in control and premature subjects (low and high risk), considering the specific and aggregated indices. Low risk premature children had higher scores than their high risk counterparts and the control subjects with respect to sleeping problems and the aggregated index of problems.
Perinatal risks and post-traumatic reactions
We evaluated the impact of perinatal risks on post-traumatic reactions of the parents. We first compared the three groups according to the parents' PPQ index (table 3) . Parents of premature children had higher indices of post-traumatic reaction. Moreover, the severity of the perinatal risk clearly increases the likelihood of the parents developing post-traumatic stress reactions. When we used the clinical cut off point (six or more positive responses on 14 items) of the PPQ, 1/25 control mothers (4%), 6/23 mothers of the low risk group (26%), and 11/27 mothers of the high risk group (41%) exhibited post-traumatic reactions in the clinical range (referring to the DSM criteria).
Post-traumatic reactions of the parents and sleeping or eating problems
We next evaluated the impact of parental post-traumatic reactions (PPQ) on later problems. As shown in table 4, there were clear differences between full term children, premature children of mothers with mild post-traumatic reactions, and premature children of mothers with severe post-traumatic reactions, as far as sleeping problems and the aggregated index of problems were concerned (only the second being significant). None of the differences between control children, children of fathers with mild post-traumatic reactions, and Severity of perinatal risks and post-traumatic reactions and sleeping or eating problems As both the severity of risk and maternal post-traumatic reactions-which are linked-affect sleeping or eating problems, we wondered if the severity of risk had a specific effect on later problems, or if this effect was indirect, mediated by the presence of post-traumatic reactions.
We computed four sets of partial correlation coefficients: firstly, between the risk index and the indices of problems, keeping the maternal post-traumatic reactions constant; secondly between the maternal post-traumatic reactions and the indices of problems, keeping the risk index constant. We repeated the same analysis for paternal post-traumatic reactions. The results (table 5) clearly suggest a mediating effect of maternal and paternal post-traumatic reactions on the expression of later problems.
DISCUSSION
The progress in perinatal medical science that ensures the survival of smaller and smaller newborn infants must be considered in the light of the quality of life and wellbeing of the survivors. It is essential that parents and health professionals consider the implications of prematurity for problems later in life.
The capacity of parents to adjust to a premature birth (infant not corresponding to expectations, separation, invasive treatment, etc) has been considered to be a critical aspect in many recent studies. Premature birth may cause considerable stress for parents and result in PTSD symptoms, such as invasive memories, attempts to avoid or ignore certain specific experiences, and emotional vigilance. This may have implications with regard to the transition to parenthood, namely on parents' representations and caregiving competencies.
This study shows that prematurity and the severity of perinatal risks can, not only have direct effects on later problems but also, and perhaps more importantly, indirect effects. The failure to consider both kinds of effects may account for the inconsistencies of previous studies in the field. [23] [24] [25] [26] When we considered sleeping problems (and the aggregated index of problems), we found that the relation between problems and risks was not strictly linear: low risk premature infants had more problems than high risk and control subjects. It is possible that the relatively long stay in the neonatal intensive care unit (high risk infants) contributes to the biological rhythms. However, when we considered the effects of maternal post-traumatic reactions on sleeping problems (as well as on the aggregated index), we found a relatively strong, linear relation between children's problems and maternal posttraumatic reactions.
The severity of perinatal risks has often been considered a sensitive factor with respect to a child's later wellbeing. The present data suggest that perinatal risks induce parental posttraumatic reactions, which in turn have an effect on child outcomes. There are of course many factors that may account for the development of premature children. [11] [12] [13] [14] [15] [16] [17] Nevertheless, these data suggest that the absence, or resolution, of parental post-traumatic reactions may help to attenuate the risks of developing later problems.
Although we found this pattern for the aggregated index of sleeping and eating problems, sleeping problems appear to be more affected than eating problems by perinatal risks and maternal post-traumatic reactions. It is interesting to note that eating problems seem to be affected by paternal post-traumatic reactions when perinatal risks are controlled (table 5) .
These results should be considered with caution, given the relatively small sample sizes and the possible self selection bias (especially with respect to the fathers and the control group). Another limitation of this study is the fact that the problems of the children are reported by the parents. Hence, an alternative explanation for these results could be that parents with amplified post-traumatic reactions tend to dramatise their infant's situation during the semistructured interview. For instance, it is possible that these parents develop a lower tolerance to their children's problems. Regardless of the actual situation, they may provide a pessimistic image of the child's outcomes. Reciprocally, it is possible that parents of premature children who report few post-traumatic reactions, yet who had been confronted with uncertainties about their infant's survival, tend to give an overly positive image of their children in an effort to forget, or deny, any harmful implications of the premature birth. Clinical examination of interview content often found parents eager to forget everything about the experience. However, in any case, parents who express traumatic memories of their child's birth, whether the problems were real or exaggerated, appear to be far more preoccupied by their child's wellbeing than other parents, especially when it comes to biological rhythms such as sleeping and eating. For parents, sleeping and eating problems are critical because they represent a warning system for their child's wellbeing. In turn, sleeping and eating problems can affect the parents' own wellbeing.
It is important to acknowledge that post-traumatic reactions can occur after a birth and that supportive care and psychological help may be needed. 36 Previous studies have suggested that intervention programmes for parents of infants born at risk will enable them to emotionally consolidate their experience with regard to the infant's high risk status. 37 38 We evaluated post-traumatic reactions retrospectively (at 18 months); memories of post-traumatic reactions may have been partly reconstructed, which restricts their clinical relevance. Clinical studies in this field should assess these reactions much earlier, 39 making it possible to detect parents who would need intervention programmes to reduce the risk of developing post-traumatic responses to premature birth.
